INTRODUCTION
============

The population of Indonesia, like that of many other countries, is aging as a result of an increasing life expectancy and a declining birth rate \[[@b1-jpmph-53-3-180],[@b2-jpmph-53-3-180]\]. The number of persons aged 60 years and more than in Indonesia is predicted to increase from 27.5 million in 2019 to 69.8 million by 2050, at which time this age group will account for 21% of the population \[[@b1-jpmph-53-3-180],[@b2-jpmph-53-3-180]\]. This change will be a major public health burden \[[@b3-jpmph-53-3-180]\] because older people are at an elevated risk of developing degenerative conditions, which increase their risk of all-cause morbidity \[[@b4-jpmph-53-3-180]-[@b6-jpmph-53-3-180]\]. Currently, more than one-third of Indonesian middle-aged and older adults are living with multiple morbidities, which may lower their quality of life now and in the future \[[@b7-jpmph-53-3-180]\]. This highlights the importance of assessing health-related quality of life (HRQoL) in these age groups in Indonesia.

HRQoL is a measure of individuals' perceived physical, mental, and social well-being \[[@b3-jpmph-53-3-180]\]. At the population-level, improvements in HRQoL are associated with reductions in health care resource demand and the number of person-years lost to illness/disability \[[@b8-jpmph-53-3-180]\]. Therefore, it is increasingly being used for public health surveillance as an indicator of unmet healthcare needs and a predictor of mortality and morbidity \[[@b8-jpmph-53-3-180]\]. It is also used by public health officials to allocate resources based on unmet needs, guide the development of health promotion programs, and monitor the effectiveness of these programs \[[@b8-jpmph-53-3-180]\]. Thus, wide-reaching public health benefits can be achieved by assessing and improving HRQoL.

A wide variety of general and disease-specific measures of HRQoL are available. The use of general instruments is often preferable because they allow for comparisons among population subgroups, such as those defined by age or health status. However, there are issues with using general HRQoL instruments in older adults. First, the questionnaire items included in these instruments are often worded to reflect the physical functioning of younger populations, and thus, they may inadvertently discriminate against older persons \[[@b9-jpmph-53-3-180]\]. Second, there is often a poor relationship between HRQoL assessments in older populations and disability/disease severity \[[@b9-jpmph-53-3-180]\]. In order to arrive at valid conclusions for use by policy-makers and practitioners, it is important to include older individuals in studies aiming to validate HRQoL instruments.

The Short Form 36 (SF-36), originally constructed for use in the Medical Outcomes Study, is the general measure that has been most extensively used for measuring HRQoL in adults. Its reliability and validity have been evaluated in populations worldwide, including in Indonesia. For example, the Indonesian version of the SF-36 has been validated in patients with rheumatoid arthritis \[[@b10-jpmph-53-3-180]\], hypertension \[[@b11-jpmph-53-3-180]\], cancer \[[@b12-jpmph-53-3-180]\], and cardiovascular disease \[[@b13-jpmph-53-3-180]\]. However, the validity and reliability of the measure in the general population of Indonesian adults have not been reported. Also lacking in the published literature is evidence that the Indonesian version of the SF-36 satisfies the scoring assumptions underlying the construction of this multi-subscale measure. The evaluation of these assumptions is required to ensure that the algorithms used to generate SF-36 subscale and component scores can be applied to the Indonesian adult population. Given the increasing popularity of the SF-36 among researchers working in Indonesia, it is important to assure that it has the psychometric properties required for the interpretation of scores to be valid in this population. The overall aim of this study was to assess the validity and reliability of the Indonesian version of the SF-36 in middle-aged and older Indonesian adults. The specific objectives were to test the item scaling properties of this scale, its internal consistency and test-retest reliability, and its construct validity.

METHODS
=======

Study Design
------------

This study was a cross-sectional study assessing the psychometric properties of the Indonesian-translated SF-36 based on a guideline from the International Quality of Life Project \[[@b14-jpmph-53-3-180],[@b15-jpmph-53-3-180]\].

Study Sample
------------

It is generally considered that a minimum of 200 participants is required for factor analysis \[[@b16-jpmph-53-3-180]\]. To recruit this number, the community leaders of 3 organizations that offered educational and health services to middle-aged and older adults in Yogyakarta, Indonesia invited their members (n=250) to participate. To be included, potential participants had to be more than 45 years of age and to be able to read and write in the local language. Those with mental or physical impairments that hindered participation were excluded. In total, 206 members (response rate, 82.4%) attended the initial visit, of whom 112 (54.4%) attended a follow-up visit 1 week later.

Measures
--------

The SF-36 consists of 36 items \[[@b17-jpmph-53-3-180]\]. The response options are on a 2-, 3-, 5-, or 6-point scale. Twenty-one items are used to generate the physical component summary (PCS) score, and 14 items are used to create the mental component summary (MCS) score. The PCS includes items from 4 subscales: physical functioning (PF), role limitation due to physical health (RP), bodily pain (BP), and general health perception (GH). The MCS includes items from the role limitations due to emotional problems (RE), vitality (VT), mental health (MH), and social functioning (SF) subscales \[[@b17-jpmph-53-3-180]\]. The SF-36 also includes a health transition (HT) item, which is not included in the composite score. Descriptions of the composite items of each subscale and response options are presented in [Supplemental Material 1](#SD1-jpmph-53-3-180){ref-type="supplementary-material"}. The mean score of the items within a subscale is computed to obtain the subscale score. The mean score of the subscale scores within a component scale is computed to generate the PCS and MCS scores. Higher scores indicate better HRQoL. The scale and component scores are not standardized \[[@b17-jpmph-53-3-180]\].

Another measure of HRQoL, the EuroQoL visual analogue scale (EQ-VAS), was used to validate the SF-36. This scale was selected because it is a concise measure that has been validated in an Asian population with similar characteristics to those of the current study population \[[@b18-jpmph-53-3-180]\].

Data Collection Procedures
--------------------------

All data collection took place in the community halls of the 3 organizations. At the initial visit, participants were given a paper-based questionnaire packet to complete on their own. It contained social/demographic, SF-36, and EQ-VAS questionnaires. The first author explained the purpose of the study and was available to answer questions. Participants were invited to attend a follow-up visit 1 week later, at which they completed only the SF-36 again. At both visits, participants were provided with refreshments, but were not given monetary incentives for their participation.

Statistical Analysis
--------------------

To assess whether the assumptions for creating subscales from the items were met \[[@b19-jpmph-53-3-180]\], we used data collected from the initial visits with the participants to conduct 4 assessments. First, we assessed whether there was equality in item variance. All subscale items should have similar standard deviations (SDs) and means; otherwise, the computation of scores would require standardization. Second, we assessed the equality of item-subscale correlations. Subscale items should have similar corrected item-subscale correlations, which should be ≥0.40. Third, we assessed floor and ceiling effects. The percentage of participants with scores at the minimum value (floor) and maximum value (ceiling) should be less than 20% to ensure that a subscale captures the full range of responses in the population and that changes can be detected over time. Last, we assessed item discriminant validity, which specifies that the correlation between each item and its corresponding subscale should be significantly higher than its correlation with other subscales.

We then conducted tests of subscale reliability and construct validity. Internal consistency reliability was assessed by calculating Cronbach's alpha for each subscale and component scale. A Cronbach's alpha value \>0.70 was considered to signify acceptable internal consistency \[[@b20-jpmph-53-3-180]\]. Furthermore, correlations between subscales should be less than their internal reliability coefficient if each scale measures a unique construct \[[@b19-jpmph-53-3-180]\]. The 1-week test-retest reliability of each subscale was assessed by calculating the intra-class correlations (ICCs) of items within a subscale (1-way average model). An ICC \>0.60 was considered good, while an ICC \>0.75 was judged excellent \[[@b21-jpmph-53-3-180]\].

For construct validity, we first conducted confirmatory factor analysis (CFA) to assess whether the hypothetical factor structure fit the observed data \[[@b15-jpmph-53-3-180],[@b22-jpmph-53-3-180]\]. The hypothetical first and second-order factor analyses, as shown in [Figure 1](#f1-jpmph-53-3-180){ref-type="fig"}, were performed to allow correlations between component summaries \[[@b23-jpmph-53-3-180],[@b24-jpmph-53-3-180]\]. Model modification indices were generated to guide model specification where the fit was poor. The goodness-of-fit statistics included the chi-square test (*χ*^2^) with degrees of freedom (df), the root mean square error of approximation (RMSEA) with a 90% confidence interval and *p*-value for close fit, the non-normed fit index (NNFI), the comparative fit index (CFI), the goodness and fitness index (GFI), and the standardized root mean square residual (SRMR). A good fit required a *χ*^2^/df ratio of less than 3 \[[@b25-jpmph-53-3-180]\]. A RMSEA value \<0.08 was considered to indicate good fit, a value between 0.08 and 0.10 to indicate mediocre fit, and a value \>0.10 to indicate poor fit \[[@b26-jpmph-53-3-180]\]. Values greater than 0.90 for CFI, GFI, and NNFI and values less than 0.08 for SRMR indicated an adequate fit between the hypothesized model and the observed data \[[@b27-jpmph-53-3-180]\].

Next, convergent and discriminant validity was assessed by correlating scores on subscales with the PCS and MCS \[[@b28-jpmph-53-3-180]\]. Discriminant validity would be evident if the correlation between a subscale and its corresponding component score was higher than the correlation between the subscale and the other component score \[[@b12-jpmph-53-3-180]\]. Convergent validity would be demonstrated if each component score was positively correlated with the EQ-VAS score.

Data were analyzed using SPSS version 21.0 (IBM Corp., Armonk, NY, USA), except for CFA, for which Lisrel 8.80 (SSI Inc., Lincolnwood, IL, USA) was used. A *p*-value \<0.05 was considered to represent statistical significance.

Ethics Statement
----------------

Participants provided written informed consent. The study protocol was approved by the Human Ethics Committee of Gadjah Mada University (approval No. KE/0142/02/2019).

RESULTS
=======

Participant Characteristics
---------------------------

In total, 206 participants (mean age, 62.4±7.7 years) completed the first round of data collection and thus were included in the scale and component score assessment and factor analysis. Fifty-four percent of the participants (n=112) completed the second round of data collection and were therefore included in the test-retest reliability study. As shown in [Table 1](#t1-jpmph-53-3-180){ref-type="table"}, most participants were females, married, educated at a secondary level, non-smokers, and unemployed or retired. No statistically significant differences were found in demographic characteristics between participants who completed the testretest reliability study and those who did not.

Assessment of Item-scaling Assumptions
--------------------------------------

The psychometric properties of each item are summarized in [Table 2](#t2-jpmph-53-3-180){ref-type="table"} with additional details in [Supplemental Material 2](#SD2-jpmph-53-3-180){ref-type="supplementary-material"}. No missing values were observed. The mean, SD, and the corrected item-subscale correlations were similar across items, except for 3 items. Those were items about general health (item 1), the ability to do vigorous activities (item 3a), and happiness (item 9h). The corrected item-subscale correlations of these items were below 0.40 (*r*=0.33, 0.34, and 0.31 for items 1, 3a, and 9h, respectively). Also noteworthy was that floor and ceiling effects were evident for the RE and RP subscales, and a ceiling effect was evident for the SF subscale, as shown in [Table 2](#t2-jpmph-53-3-180){ref-type="table"}. However, 100% of items were correlated more highly with their corresponding subscale than with other subscales, which supports the discriminant validity of all subscales ([Supplemental Material 2](#SD2-jpmph-53-3-180){ref-type="supplementary-material"}). The skewness and kurtosis values indicated that the subscales were not normally distributed.

Factor Analysis
---------------

As shown in [Table 3](#t3-jpmph-53-3-180){ref-type="table"}, the goodness-of-fit statistics of the hypothetical first-order and second-order factor structure of the SF-36 indicated poor fit. The t-values and factor loadings of the items are presented in [Supplemental Material 3](#SD3-jpmph-53-3-180){ref-type="supplementary-material"}. The second-order level was structurally modified based on the modification indices, which suggested that the SF and RE subscales be loaded onto PCS as well as onto MCS and that the GH and RP subscales be loaded onto MCS as well as onto PCS ([Supplemental Material 4](#SD4-jpmph-53-3-180){ref-type="supplementary-material"}). These modifications resulted in a good fit of the data, as indicated by all goodness-of-fit statistics.

Reliability and Convergent-divergent Validity
---------------------------------------------

[Table 4](#t4-jpmph-53-3-180){ref-type="table"} shows that the ICCs of all subscales were \>0.70, indicating good to excellent test-retest reliability and that the Cronbach's α of 7 subscales was \>0.70, indicating acceptable internal consistency reliability. The Cronbach's α values for all subscales were higher than the inter-subscale correlations, suggesting that each subscale measured a unique construct. The inter-subscale correlation coefficients ranged from very weak to weak (*r*=0.19 to 0.53) except for a moderate correlation between VT and MH (*r*=0.64), indicating that most subscales measured distinct constructs. This finding supports the discriminant validity of each subscale, except for VT and MT, which appear to be overlapping constructs.

As shown in [Table 4](#t4-jpmph-53-3-180){ref-type="table"}, PF, RP, BP, and GH were strongly correlated with PCS (*r*≥0.70), and VT, RE, MH, and SF were moderately to strongly correlated with MCS (*r*=0.65 to 0.80). These correlations were higher than those between each subscale and the other component summary, suggesting the discriminant validity of both component summaries. There was a strong correlation between PCS and EQ-VAS (*r*=0.75) and a moderate correlation between MCS and EQ-VAS (*r*=0.60). This finding indicates the convergent validity of the component summaries.

DISCUSSION
==========

This study was the first to examine the scaling properties, reliability, and validity of the SF-36 in a general Indonesian population. The findings support the scaling assumptions, internal consistency reliability, test-retest reliability, and construct validity of the Indonesian version of the SF-36 for use with middle-aged and older Indonesian adults.

All items were equivalent and had corrected item-subscale correlations above 0.40, except for 3 items. This was an unexpected finding because it had not been found previously in other studies conducted in Indonesian populations. One of the items assessed perceptions of health in general, for which the mean item score was lower than those of the other GH subscale items, which indicates that perceptions of overall health were lower when measured by a single item than when measured as a subscale. The finding likely reflects the fact that most participants rated their health as "good" to "excellent," and, therefore, there was little variation among responses, which reduced the correlation. The second item assessed the perceived ability to perform vigorous physical activities. The item's low corrected correlation with RP and its mean score being the lowest in the RP subscale indicate that participants perceived themselves as having less ability to engage in vigorous physical activity than the less intense physical activities measured in the subscale, which would be expected for a population of middle-aged and older adults. Lastly, the low corrected itemscale correlation between an item that measured participants' level of happiness and the RE subscale suggests that happiness was not strongly related to other cognitive states (e.g., 'nervousness' or 'calmness') in this population.

Floor and ceiling effects were evident for the RP and RE subscales. This finding corroborates studies from Malaysia \[[@b29-jpmph-53-3-180]\], Thailand \[[@b30-jpmph-53-3-180]\] and Taiwan \[[@b31-jpmph-53-3-180]\] that reported floor and/or ceiling effects for these subscales. This may be because the response options for these subscales were dichotomous. Furthermore, the participants in those studies and the current study were healthy, community-dwelling individuals, which may have resulted in limited variation in responses. We also found a considerable ceiling effect for the SF subscale, which may reflect the fact that our study population highly valued social networking. Overall, these floor and ceiling effects suggest that the subscales may not be sensitive enough to detect changes in the members of the population who are the most and least physically healthy (in terms of RP and RE). However, all items were more strongly correlated with their corresponding subscale than with the other SF-36 subscales, which signifies good discriminant validity of all subscales. These findings, thus, support the use of the summated rating method of creating SF-36 subscales without weighting or standardization.

The ICCs and Cronbach's α values of all subscales suggest acceptable test-retest and internal consistency reliability, thereby providing support for the reliability of the Indonesian version of the SF-36. However, CFA of the hypothesized structure indicated a poor fit. To obtain a good fit, the SF and RE subscales were allowed to load onto PCS, while the GH and RP subscales were allowed to load onto MCS. This need to modify the structure was not unexpected because previous psychometric studies of the SF-36, particularly those from Asian countries, have reported deviations from the hypothesized factor structure. For instance, a study from Iran \[[@b32-jpmph-53-3-180]\] reported that all subscales were within its hypothesized structure, except the RE subscale loaded onto PCS and the GH subscale loaded onto MCS. A study from Brunei \[[@b33-jpmph-53-3-180]\] reported that the SF and RE subscales loaded onto PCS, while the GH and BP subscales loaded onto MCS. Similarly, studies from China \[[@b34-jpmph-53-3-180]\] and Singapore \[[@b35-jpmph-53-3-180]\] reported that the SF and RE subscales loaded onto both PCS and MCS, while GH loaded onto MCS. Likewise, a study in Japan \[[@b36-jpmph-53-3-180]\] showed loadings of the RE and GH subscales onto both PCS and MCS.

The differences in the SF-36 factor structure found between studies conducted in Western countries and those found in some Asian countries could be due to differences in culture and customs. These differences, however, do not discredit the validity and reliability of the SF-36 in Asian populations. Rather, the findings call for investigations of the most appropriate scoring algorithm to cater to Asian populations. In response, alternative scoring algorithms for summary constructs have been developed. For example, a 3-component model developed in Japan has been suggested \[[@b36-jpmph-53-3-180]\]. Further research is recommended to obtain the most appropriate algorithm for use in Indonesia.

The convergent and divergent validity of each subscale and component scale were supported in this study. Each subscale was found to measure a unique construct. All subscale scores had moderate to strong correlations with their corresponding component scores, a finding that supports the algorithms used for creating the 2 component summary scores. PCS and MCS scores were also correlated moderately to strongly with EQ-VAS scores, which suggests adequate convergent validity of the component scores. The correlation with EQ-VAS was higher for PCS than MCS, possibly because the EQ-VAS asked participants to rate their health from the worst to the best, and they may have considered their physical health rather than their mental health when responding.

Certain limitations of our study should be acknowledged. First, although the sample included in the factor analysis was sufficiently large (≥200) according to general recommendations, the sample may have not been adequate for evaluating the first-order hierarchical model of the SF-36, based on the number of observed participants per parameter. Nonetheless, the sample size was sufficient for evaluating the second hierarchical order. Second, our study participants displayed a variety of demographic characteristics; however, they were all healthy, community-dwelling middle-aged and older adults. Therefore, the generalizability of the findings will not extend to other populations, including frail adults in residential care and younger adults.

In conclusion, this study provides adequate evidence that the Indonesian version of the SF-36 meets its scaling assumptions and has acceptable reliability and validity, based on the approach recommended by the International Quality of Life Project \[[@b15-jpmph-53-3-180]\]. However, the algorithm for computing component scores in Indonesia warrants further investigation. Overall, these findings provide adequate evidence that the Indonesian version of the SF-36 is valid and reliable for use in community-dwelling, healthy Indonesian populations of middle-aged and older adults.

**CONFLICT OF INTEREST**

The authors have no conflicts of interest associated with the material presented in this paper.

**FUNDING**

This study was funded by the Post-Doctoral Research Grant 2019 from Yogyakarta State University Indonesia.

We would like to thank Prijo Sudibjo, Cerika Rismayanthy, Krisnanda Apriyanto and students in the Sports Science Faculty Yogyakarta State University for their assistance with the data collection, and to Heri Retnawati for her assistance in conducting the factor analysis.

**AUTHOR CONTRIBUTIONS**

Conceptualization: NIA. Data curation: NIA. Formal analysis: NIA, KCH. Funding acquisition: NIA. Methodology: NIA, KCH. Project administration: NIA. Visualization: NIA. Writing - original draft: NIA, KCH. Writing - review & editing: NIA, KCH.

SUPPLEMENTAL MATERIALS
======================

Supplemental materials are available at <https://doi.org/10.3961/jpmph.19.324>.

###### 

The SF-36 factor structure with the number of response options

###### 

Summary of item-scale assumptions assessments (n=206)

###### 

T-values and standardized solutions of the hypothesized (n=206) structure

###### 

The second-order (A) original and (B) modified structures with the standardized coefficient.

![The hypothesized factor structure of the Short Form 36.](jpmph-53-3-180f1){#f1-jpmph-53-3-180}

###### 

Participants' characteristics

  Characteristics        Internal consistency reliability and validity studies (n = 206)   Test and retest reliability study (n = 112)   *p*-value^[1](#tfn1-jpmph-53-3-180){ref-type="table-fn"}^
  ---------------------- ----------------------------------------------------------------- --------------------------------------------- -----------------------------------------------------------
  Sex                                                                                                                                    0.12
   Female                139 (67.5)                                                        85 (75.9)                                     
   Male                  67 (32.5)                                                         27 (24.1)                                     
  Age (y)                                                                                                                                0.33
   40-49                 14 (6.8)                                                          4 (3.6)                                       
   50-59                 51 (24.8)                                                         21 (18.7)                                     
   60-69                 106 (51.4)                                                        67 (59.8)                                     
   \>70                  35 (17.0)                                                         20 (17.9)                                     
  Marital status                                                                                                                         0.53
   Married               152 (73.8)                                                        79 (70.5)                                     
   Not married/widowed   54 (26.2)                                                         33 (29.5)                                     
  Education level (y)                                                                                                                    0.79
   Primary (1-6)         27 (13.1)                                                         13 (11.6)                                     
   Secondary (7-12)      93 (45.1)                                                         55 (49.1)                                     
   Tertiary (\>12)       86 (41.7)                                                         44 (39.3)                                     
  Smoking status                                                                                                                         0.23
   Non-smoker            192 (93.2)                                                        108 (96.4)                                    
   Smoker                14 (6.8)                                                          4 (3.6)                                       
  Employment status                                                                                                                      0.90
   Employed              23 (11.2)                                                         12 (10.7)                                     
   Unemployed/retired    183 (88.8)                                                        100 (89.3)                                    

Values are presented as number (%).

Chi-square analysis.

###### 

Summary statistics and assessment of item-scale assumptions (n=206)

  Subscale   Equivalency   Floor/Ceiling^[1](#tfn2-jpmph-53-3-180){ref-type="table-fn"}^   Corrected item-subscale correlations   Item-subscale correlations   Distribution                                      
  ---------- ------------- --------------------------------------------------------------- -------------------------------------- ---------------------------- -------------- ------ ----------- ------- ------- -------
  PF         48.3-91.5     24.9-37.4                                                       1.0                                    15.0                         0.33-0.72      9/10   0.47-0.79   10/10   -1.28   1.51
  RP         56.3-64.6     47.9-49.5                                                       24.3                                   39.8                         0.64-0.74      4/4    0.80-0.86   4/4     -0.53   -1.33
  BP         69.6.-82.5    21.9-23.2                                                       0.5                                    18.4                         0.57-0.57      2/2    0.88-0.89   2/2     -0.80   0.36
  GH         40.9-71.6     18.9-30.7                                                       1.0                                    2.4                          0.34-0.60      4/5    0.52-0.76   5/5     -0.63   0.65
  VT         62.7-69.7     28.5-29.6                                                       1.0                                    3.4                          0.43-0.56      4/4    0.69-0.78   4/4     -0.71   0.32
  RE         61.7-65.1     47.8-48.7                                                       24.3                                   52.4                         0.70-0.75      3/3    0.87-0.89   3/3     -0.54   -1.48
  MH         73.6-78.1     22.5-27.7                                                       1.0                                    11.2                         0.31-0.61      4/5    0.58-0.76   5/5     -0.96   1.24
  SF         82.8-87.6     22.9-22.5                                                       0.5                                    53.9                         0.55-0.55      2/2    0.88-0.88   2/2     -1.28   0.88

PF, physical function; RP, role limitation due to physical health; BP, bodily pain; GH, general health perception; VT, vitality; RE, role limitations due to emotional problems; MH, mental health; SF, social functioning.

The percentage of respondents with minimum and maximum responses.

The number of corrected item-subscale correlations ≥0.40 divided by the number of items in a given subscale.

The number of item-subscale correlations that were higher than the correlations between the item and other subscales, divided by the number of items in a given subscale.

###### 

Goodness-of-fit statistics of the original and the modified Short Form 36 structures (n=206)

                       Hypothesized structure   Modified structure   
  -------------------- ------------------------ -------------------- -------------------
  *χ*^2^ (df)          1559.75                  101.41               25.41
  df                   559                      19                   15
  *χ*^2^ (*p*-value)   \<0.001                  \<0.001              0.070
  *χ*^2^/df            2.79                     5.34                 1.69
  RMSEA (90% CI)       0.10 (0.09, 0.11)        0.18 (0.15, 0.21)    0.06 (0.00, 0.10)
  RMSEA (*p*-value)    \<0.001                  \<0.001              0.320
  NNFI                 0.88                     0.86                 0.98
  CFI                  0.89                     0.90                 0.99
  GFI                  0.64                     0.71                 0.96
  SMSR                 0.15                     0.09                 0.04

df, degree of freedom; CI, confidence interval; RMSEA, root mean square approximation; NNFI, non-normed fit index; CFI, comparative fit index; GFI, goodness-of-fit index; SMSR, standardized root mean square residual.

###### 

Reliability estimates and convergent-divergent validity indicators (n=206)^[1](#tfn5-jpmph-53-3-180){ref-type="table-fn"}^

           ICC (n = 112)   α      PF     RP     BP     GH     VT     RE     MH     SF     PCS    MCS    EQ-VAS
  -------- --------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ --------
  PF       0.91            0.89   1.00                                                                  
  RP       0.80            0.85   0.51   1.00                                                           
  BP       0.92            0.73   0.49   0.48   1.00                                                    
  GH       0.86            0.72   0.59   0.45   0.37   1.00                                             
  VT       0.72            0.71   0.37   0.24   0.35   0.43   1.00                                      
  RE       0.80            0.86   0.37   0.55   0.35   0.42   0.24   1.00                               
  MH       0.82            0.72   0.39   0.22   0.33   0.53   0.64   0.19   1.00                        
  SF       0.80            0.72   0.44   0.42   0.51   0.49   0.40   0.38   0.48   1.00                 
  PCS      0.96            \-     0.79   0.87   0.71   0.71   0.41   0.56   0.43   0.57   1.00          
  MCS      0.92            \-     0.53   0.55   0.52   0.62   0.68   0.80   0.65   0.72   0.70   1.00   
  EQ-VAS   \-              \-     0.60   0.61   0.66   0.48   0.34   0.49   0.32   0.52   0.75   0.60   1.00

ICC, intraclass correlation; PF, physical function; RP, role limitation due to physical health; BP, bodily pain; GH, general health perception; VT, vitality; RE, role limitations due to emotional problems; MH, mental health; SF, social functioning; PCS, physical component summary; MCS, mental component summary; EQ-VAS, EuroQOL visual analogue scale.

The associations among variables were calculated using Pearson correlation analysis and all were significant (*p*\<0.001).
